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ABSTRACT 
Variant anatomy of the testicular artery is important for safe surgery in the retroperioneal area, and 
accurate diagnosis of testicular and renal disease. The pattern of origin, number, course and branching 
display ethnic and geographical variations. Data from black African populations and especially Eastern 
Africa is scarce. The objective of this study was, therefore, to describe the topography of the intra-
abdominal part of testicular artery in a sample of the Kenyan population. This was a descriptive cross-
sectional study on one hundred (100) testicular arteries at the Department of Human Anatomy, University 
of Nairobi. The samples were obtained from autopsy cases and cadaveric specimens. Standard midline 
abdominal incisions were made, flaps of the anterior abdominal wall reflected and the intestines, 
mesentery and pariental peritoneum retracted systematically to expose the testicular arteries. Their site 
and level of origin, number, course and branching were examined. Macrographs of representative 
variations were taken using a high resolution digital camera. The results were analysed using SPSS 
version 21, and are presented using macrographs and frequency tables. Thirty three (33%) of the arteries 
displayed a variant anatomy, with regard to their site of origin (8%), number (4%), course (14%) and 
branching pattern (7%). Among the 14 cases of aberrant course, five (5%) arched over the left renal 
vein, eight (8%) were retrocaval and one (1%) had a retroureteric course. Seven (7%) bifurcated within 
the abdomen. The level of origin along the aorta varied from 1 centimetre above the renal arteries to 5.5 
centimetres below them while the vertebral level of origin ranged from T12 to L4. This shows that the 
testicular artery among Kenyans displays a high prevalence of  variant anatomy characterized by origin 
from the accessory renal artery, high level of aortic origin, duplication, retrocaval course and 
intraabdominal; division. Preopertaive evaluation of renal and gonadal vasculature is recommended to 
minimize misdiagnosis and inadvertent injury retroperitoneal surgery. 
 
INTRODUCTION 
Variant anatomy of the testicular arteries (TA) 
has been described with respect to site of origin, 
number, course and branching (Paraskevas et 
al., 2014; Kotian et al., 2016; Kayalvizhi et al., 
2017). These parameters are important for 
several reasons: first their potential to 
undermine blood supply to the testis and cause 
atrophy; secondly, their involvement in testicular 
and renal diseases like varicocele, 
hydronephrosis, nephroptosis, renovascular 
hypertension, testicular atrophy (Mamatha et al., 
2015; Chaudhary, 2015), thirdly, they 
predispose to inadvertent injury during surgery 
and interventional radiology in the 
retroperiotoneal area (Nallikuzhy et al., 2017; 
Shetty and Nayak, 2017); fourthly, they 
complicate surgical planning, for example renal, 
testicular and splenic surgery (Bandopadhyay 
and Saha, 2009; Kayalvizhi et al., 2017); fifthly, 
the aberrant arteries may serve as a source of 
collateral blood supply to the kidney through 
capsular arteries during renal artery stenosis or 
tumors (Gupta et al., 2010), sixthly, the 
variations be associated with developmental and 
vascular anomalies of urogenital system (Gupta 
et al., 2010) and finally, when unrecognized, the 
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may lead to fatal errors during diagnosis and 
surgical operations (Nallikuzhy et al., 2017). In 
Sub – Saharan Africa, including Kenya, increase 
in demand for renal transplant surgery (Muller, 
2016; Muturi et al., 2017), and a substantial 
number of surgical testicular pathology cases 
(Mbibu et al., 2002) necessitate knowledge of 
the variant anatomy of these vessels. These 
variations show population differences 
(Anjamrooz et al., 2013). Literature from black 
African populations is, however, scarce and 
confined to Southern Africa (Asala et al., 2001; 
Mazengeya, 2016). Data, from Eastern Africa is 
only in form of case reports (Misiani et al., 2012, 
2014; Kayalvizhi et al., 2017). This study, 
therefore aimed to provide a wider profile of 




MATERIALS AND METHODS 
This was a descriptive cross – sectional study on 
one hundred (100) TAs at Department of Human 
Anatomy, University of Nairobi. The cases 
comprised autopsy and cadaveric specimens on 
adult black Kenyans of age range 25 – 94 years. 
Ethical approval was obtained from the Kenyatta 
National Hospital, University of Nairobi Ethics 
and Research Committee, and permission 
granted by the Chairman of Department. 
A standard midline abdominal incision was made 
and flaps of the anterior abdominal wall together 
with the intestines were reflected to access the 
posterior abdominal wall. The parietal 
peritoneum was then incised to expose the 
entire length of the intra-abdominal part of each 
testicular artery. Four parameters were studied, 
origin with regard to site and vertebral level, 
distance from renal artery; course in relation to 
renal vein, inferior vena cava and ureter, number 
and branching. The distance between the origin 
of each testicular artery and the origin of the 
ipsilateral renal artery was measured using a 
tape measure with an accuracy of 0.1 cm. In 
order to determine the vertebral level of origin, 
the L5 vertebra was identified as immediately 
superior to the sacral promontory. The vertebrae 
were thereafter counted superiorly to determine 
the one that corresponded to the origin of the 
testicular arteries from the aorta. The number of 
testicular arteries on each side, their course and 
branching pattern - whether bifurcating or 
entering the deep inguinal ring as a single trunk 
was noted.  
Morphometric data was analysed using the 
statistical package for social sciences (SPSS) 
software (version 21.0 Chicago, Illinois). Normal 
probability plots were used to determine the 
distribution of data and upon confirmation of 
normality, a paired t-test was used to determine 
the difference in means of the angles of origin 
on either side. Tables and photomicrographs 
were used for data presentation.  
 
RESULTS 
Thirty-three (33%) of the testicular arteries 
displayed variations. These variations involved 
site and level of origin, number, course and 
branching  
Out of the one hundred TAs studied, 92% 
originated from the aorta (Fig 1A), while 8 
originated from accessory renal artery (Fig 1B), 
all on the right side. The level of origin of the 
testicular arteries from the aorta varied greatly 
with respect to the superior mesenteric artery, 
renal arteries and inferior mesenteric artery. Two 
arteries arose from the aorta at the same level 
as the main renal artery and accessory renal 
artery (Fig 1C). In another case, the TA arose 
from the aorta just above the inferior mesenteric 
artery (IMA) (Fig 1D); while in 16 cases, TA 
arose above the renal artery, at the level of the 
superior mesenteric artery (SMA) (Fig 1E). In 
terms of vertebral level, the most frequent 
vertebral level of origin was L2 (59%) followed 
by L3 (21%) and L1 (16%). The highest level of 
origin noted was 2.0cm above the renal arteries 
at T12 while the lowest was 5.5 cm below them 
at L4 [Table 1].  




Table 1: Vertebral level of origin and the distance from the renal arteries 
 Origin Right Left  Percentage 
Veterbral Level T12 1 1 2% 
 L1 7 9 16% 
 L2 32 27 59% 
 L3 8 13 21% 
 L4 1 1 2% 
Distance from 
renal arteries 









































Figure 1A-E: Various sites and level of origin of TAs. A) The normal origin 
of the right testicular artery (RTA) and left testicular artery (LTA) from the 
anterolateral surface of the aorta below the right renal artery (RRA) and left renal 
artery (LRA) but above the inferior mesenteric artery (IMA). B) The left testicular 
artery (LTA) originating from a left accessory renal artery (ARA) which is inferior 
to the main left renal artery (MLRA). The LTA then crosses anterior to the left 
ureter (LU) which is coming from the left kidney (LK). C) The RTA originating from 
the aorta at the same level as the main right renal artery (MRRA) and the right 
accessory renal artery (ARA). D) The right and left testicular arteries (RTA and 
LTA) originating from the aorta just above the origin of the inferior mesenteric 
artery (IMA). The RTA can be seen crossing anterior to the inferior vena cava 
(IVC). E) The RTA originating from the aorta next to the superior mesenteric artery 
(SMA) and above the right renal artery (RRA). The left testicular artery LTA also 
has its origin from the aorta but at a level lower than the RTA.  
 





There were four cases (4%) of duplicated 
testicular arteries (Fig 2A). Three of these were 
on the left while one was on the right. A total of 
seven (7) TAs bifurcated within the abdomen 
(Fig 2B) before entering the internal inguinal ring 
while the rest (93) continued into the internal 
inguinal ring as single trunks. 
There were 14 cases of aberrant course. Five left 
testicular arteries arched over the left renal vein 
(Fig 3A), eight (8) followed a retrocaval course 
(Fig 3B) and one right TA followed a retroureteric 































Table 3: Aberrant course testicular artery 
 
Variation Right Left  Total 
Arching over renal vein 0 5 5 
Retrocaval course 8 0 8 
Retroureter course 1 0 1 
Total 9 5 14 
 
  
Figure 2A & B: Variation in the number and branching. Duplicated left testicular artery (LTA). Both of them arise 
from the aorta but at a lower level than the right testicular artery (RTA). The latter originates from the same level as the 
right accessory renal artery (ARA) and the main right renal artery (MRRA). The left testicular artery (LTA) originating from 
the aorta inferior to the cut left renal artery (LRA) and the right renal artery. The LTA can be seen bifurcating just before 
it crosses anterior to left ureter (LU). 
 































Figure 3A-D: Variation in the course of the intra-abdominal part of testicular arteries. A) The left testicular artery 
(LTA) arching over the left renal vein (LRV). The right testicular artery originates from the aorta above the inferior mesenteric 
artery (IMA) and courses anterior to the inferior vena cava (IVC). B) The right testicular artery (RTA) and left testicular artery 
(LTA) originates from the aorta superior to the inferior mesenteric artery (IMA). The RTA then follows a retrocaval course and 
crosses anterior to the right ureter (RU). The RTA and the right testicular vein (RTV) then course together inferiorly. C) The 






Variant testicular arteries occur in 4.7 – 21% of 
cases (Paraskevas et al., 2014; Kayalvizhi et al., 
2017). In the current study the intra-abdominal 
part of testicular artery was variant in about 33% 
of cases. This is much higher than the incidence 
cited in prevailing literature. Only one study 
reported 48.4% (Hussein et al., 2014). This 
reveals that the degree of variability of TA in the 
Kenyan population is among the highest and 
calls for higher caution for those operating in this 
population. 
In the present study, 8% of the renal arteries 
originated mainly from the middle segment of an 
accessory renal artery. This prevalence is within 
the 0.4 – 31.3% reported in prevailing literature. 
It is comparable with 8.8% among the Turkish, 
and 7.4% among Indians, but generally lower 










Table 4: Prevalence of origin of the testicular artery from an accessory renal artery 
Reference  Population  N Prevalence 
Asala et al., 2001  South African 300 14% 
Bergman et al., 1992  European 76 15% 
Cicekcibasi et al., 2002  Turkish 180 8.8% 
Pai et al., 2008  Indian 68 7.4% 
Petru et al., 2007  Australian 16 31.25% 
Present study Kenyan 100 8% 
 
Testicular arteries originating from ARA are 
vulnerable to injury during percutaneous 
treatment of syndrome of pelvic –ureteral 
junction (Mamatha et al., 2015). 
These population differences depicted in Table 4 
should be borne in mind to ensure accurate 
interpretation of abdominal angiographs and 
successful retroperitoneal procedures (Ruder et 
al., 2012; Chevallier et al., 2013). 
A notable observation in the current study is that 
in no case, did the artery arise from the other 
sources such as main renal artery, lumbar, 
common iliac, internal iliac, epigastric or 
subscostal (Mamatha et al., 2015; Kayalvizhi et 
al., 2017).  This implies that in cases of 
accessory renal artery, which is prevalent in the 
Kenyan population (Ogeng’o et al., 2010; 
Sungura et al., 2018) due care should be taken 
to minimize inadvertent injury to the aberrant 
testicular artery. 
 
Testicular arteries usually arise from the aorta at 
the level of L2, below the renal arteries 
(Mamatha et al., 2015). In the current study, 
over 30% of cases fell outside this range.  
The level of origin of the testicular arteries along 
the aorta, in the current study, was found to be 
highly variable. The highest origin observed was 
2.0 cm above the renal arteries at the T12 
vertebral level where the RTA originated 
together with the superior mesenteric artery. 
This finding is comparable to other studies in 
which the TA has been reported to originate from 
the aorta, 1.1cm to 2.2 cm above the renal 
arteries (Paraskevas et al., 2011; Royana et al., 
2011; Li et al., 2012; Lakshami et al., 2013). The 
lowest origin was below the inferior mesenteric 
artery, 5.5 cm below the renal arteries at L4. 
Previous researchers have observed much lower 
origins, including from the lumbar, common iliac, 
internal iliac and the inferior epigastric arteries 
(Onderoğlu et al., 1993; Ozan et al., 1995; 
Mirapeix et al., 1996; Tanyeli et al., 2006; Petru 
et al., 2007).  
Variations in the levels of origin of the testicular 
arteries have an embryological basis (Shoja et 
al., 2007; Li et al., 2012). Testicular arteries 
develop as lateral persistent splanchnic branches 
of the aorta that enter the mesonephros in fetal 
life (Standring 2008). These mesonephric 
arteries supply the developing gonads, the 
suprarenal gland, the diaphragm and the kidney 
(Bandopadhyay and Saha, 2009). Those 
supplying the gonads develop superior to the 
renal arteries since the developing gonads are 
cranial to the developing kidneys. With the 
gradual descent of the gonads, new lower 
branches arise and the higher branches 
degenerate. The persistence of a cranial lateral 
mesonephric artery results in a high origin of the 
testicular artery, while the persistence of an 
excessively caudal branch leads to a low origin 
of the testicular artery (Salve and Ratanprabha, 
2011). The present range of variations in the 
level of origin can be attributed to the 
persistence of cranial and caudal mesonephric 
arteries.  
These variations in the level and site of origin are 
clinically relevant in the advent of laparoscopic 
procedures including pyeloplasty and 




endopyelotomy (Ost et al., 2005). In such 
procedures, the anomalous testicular arteries 
can be erroneously ligated or injured leading to 
testicular infarction.  
 
Testicular arteries may be 2, 3 or upto 7. Such 
multiple arteries are commonly documented as 
case reports (Esparagoza et al., 2017; Filipovic 
et al., 2012; Kotian et al., 2016). The reported 
frequency of double testicular arteries ranges 
from 1– 25% (Paraskevas et al., 2014; Pery et 
al., 2007). The present study reports 4% 
prevalence of duplications three on the left while 
one was on the right. Duplication of testicular 
artery may be associated with other vascular 
variations, may cause confusion in interpretation 
of angiograms and be vulnerable to injury during 
surgery (Paraskevas et al., 2014). 
Embryologically, duplication of the testicular 
artery has been postulated to result from 
persistence of more than one mesonephric 
artery (Keith et al., 2011) with regard to 
intrabdominal branching, the present study 
revealed prevalence of 7%. This comparable to 
5% reported in an Indian population (Kotian et 
al., 2016). This branching pattern has previously 
been shown to occur with other variations of the 
testicular artery and the renal vessels 
(Anjamrooz et al., 2012). The significance of this 
intrabdominal branching is similar to that of 
duplication (Paraskevas et al., 2014). 
Accordingly, surgeons and radiologists should be 
aware of this variation in order to minimize their 
inadvertent and radiographic misdiagnosis. 
 
Fourteen (14%) of the arteries, in the present 
study, had aberrant course, consistent with upto 
20% cases in literature (Lippert and Pabst, 1985; 
Li, 2015). These variations are also commonly 
documented only as case reports (Onderoğlu et 
al., 1993; Ozdemir et al., 2004; Royana et al., 
2011; Li, 2015). In Eight (8%) of cases, the 
artery was retrocaval. Retrocaval testicular 
arteries are important because of their co – 
existence with variations involving the testicular 
veins and the renal vessels (Anjamrooz et al., 
2013; Aithal et al., 2014). When present, this 
retrocaval course increases risk of inadvertent 
injury of these anomalous vessels during 
procedures such as in renal transplants (Ogeng’o 
et al., 2010). The high prevalence of retrocaval 
TA calls for extra care during operations in the 
retroperitoneal area. 
Developmentally both testicular arteries 
represent persistent lateral splanchnic aortic 
branches that enter the mesonephros and cross 
ventral to the supracardinal but dorsal to the 
subcardinal vein (Hamilton and Mossman, 1973). 
During normal development the lateral 
splanchnic artery that persists as the right 
testicular artery and passes caudal to the supra-
subcardinal anastomosis which forms part of the 
inferior vena cava. When it passes cranial to this, 
the right testicular artery may lie behind the 
inferior vena cava (Lelli et al., 2014; Aithal et al., 
2014; Li, 2015).  
The prevalence of the left testicular artery 
arching over the left renal vein, the so called 
artery of Luschka, was 5%. This is within the 
range of 1.7 – 20.3% reported in various 
populations (Naito et al., 2006, 2011; Kayalvizhi 
et al., 2017). This variation is important for 
several reasons – the artery may be compressed 
causing testicular degeneration, it may form a 
component of the renal pedicle in which case it 
is more vulnerable to injury during renal surgery 
(Singh et al., 2011), may precipitate left renal 
vein hypertension and left varicocele (Naito et 
al., 2006, 2011; Ranade et al., 2008), 
predisposes the testicular arteries to iatrogenic 
injury during surgical procedures in the 
retroperitoneal region (Klemm et al., 2005), and 
can cause the compression of the renal vein 
(Yang et al., 2007).  
The course of the testicular artery posterior to 
the ureter is a rare anomaly that has been 
observed in conjunction with a duplicated ureter 
(Fernbach et al., 1997). In the present study, 
one testicular artery was retroureteric. This 
course may predispose the testicular artery to 
compression by the ureter. Consequently, there 
is need for extra caution when carrying out 
procedures in the posterior abdominal wall (Ost 
et al., 2005; Rassweiler et al., 2007).  





In conclusion, the testicular artery among black 
Kenyans displays a high prevalence of variant 
anatomy characterized by high level of aortic 
origin, duplication, origin from accessory renal 
artery, retrocaval course and intraabdominal 
division. Preoperative evaluation of renal and 
gonadal vasculature is recommended to 
minimize in advertent injury during 
retroperitoneal surgery.  
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